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Retrieval of atmospheric temperature, humidity profile and
attenuation estimation using a twelve channel

ground-based microwave radiometer
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Abstract: An atmospheric profile retrieval algorithm was proposed based on the MWMOD microwave radiation
transmission model and neural network using a twelve channel microwave radiometer. Temperature profile, water
vapor profile, relative humidity profile, liquid water profile, integrated water vapor and liquid water path were retrieved
through an analysis of the observed microwave radiation brightness and temperature, which are very important for
an airborne field campaign. The error of the inversion temperature profile was lower than 3 K in the 7 km, and
the one of humidity profiles was lower 3 g/m? in the 6 km. The inversion results were better in some cases. The
path-integrated attenuation (PIA) of the ground-base radar could be computed by analyzing the liquid water content
of cloud, and could be validated using the observation of TP/WVP-3000 Radiometer. Using a ground-based multi-
channel microwave radiometer, GPS radiosonde data and MWMOD model, the integrated attenuation of the Ka-band
radar was computed and the attenuation correction was accomplished. The retrieval data has important reference
value for estimating the attenuation of ground-based weather radar echoes.
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Figure 3 Comparison of radiometer retrievals and GPS radiosonde (July 10)
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Time sequences of atmospheric profiles in flight experiment
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Figure 6 Ka radar path attenuation change chart
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Figure 7 Measurement results of Ka band radar
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